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1875-9572/Copyright ª 2014, TaiwanBackground: The objective of this study is to explore the prevalence of and factors associated
with depressive symptoms in mothers with young children.
Methods: This is a cross-sectional face-to-face study performed between January 1, 2010 and
June 30, 2011. Mothers of premature infants with a gestational age of less than 37 weeks were
recruited. Premature infants with any congenital anomaly or severe congenital heart disease
were excluded. Controls were mothers of full-term infants with birth weight over 2500 g and
without admission to a neonatal intensive care unit. Outcome measures included the Center
for Epidemiologic Studies Depression Scale for maternal depressive symptoms, the Family Apgar
Index for family support, and the Chinese Maudsley Personality Inventory for personality traits.
Results: A total of 102 mothers of preterm infants and 111 mothers of full-term infants were
recruited. The prevalence of depressive symptoms was 27.7% (59/213) in all mothers of this
study, 29.4% (30/102) in mothers of preterm infants, and 26.1% (29/111) in mothers of full-
term infants. Predictors of maternal depressive symptoms included the following: extendeddicine, Chung Shan Medical University, Number 110, Section 1, Chien-Kou North Road, Taichung 402,
.tw (V. Chin-Hung Chen).
ally to this study.
013.12.009
Pediatric Association. Published by Elsevier Taiwan LLC. All rights reserved.
Depressive symptoms in mothers with infants or toddlers 471family structure, lack of postpartum confinement, low family support, and a personality char-
acterized by neuroticism.
Conclusion: Depressive symptoms were common among mothers of young children. Family
function and neurotic personality were highly correlated with depressive symptoms in mothers
caring for young children. Pediatric health care providers are suggested to screen for maternal
depressive symptoms and provide family-oriented support in Taiwan.
Copyright ª 2014, Taiwan Pediatric Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Many studies of Western countries indicated that mothers
of young children are at considerable risk for mental health
problems, with the estimated national prevalence of
depressive symptoms ranging from 10% to 50%.1e10 Maternal
depression not only affected the mothers’ health and
function, but also caused poor developmental outcomes in
children such as cognitive delay, insecure attachment, as
well as difficulties of behavioral and emotional develop-
ment.11,12 Because maternal emotion plays an important
role in the development of children, maternal depression is
an important public health issue and worthy of more
attention for the study, treatment, and prevention of
maternal depression in Taiwan.
Previous studies reported a variety of maternal depres-
sive symptoms. The inconsistent findings may have resulted
from several factors, including selection of samples and
diagnostic instruments, cut-off points of scales, and
assessment timing.1e10 Hall8 used the Center for Epidemi-
ologic Studies Depression Scale (CES-D) score of 16 as the
criterion to assess maternal depression and found that 49%
of mothers with depression had a 5- or 6-year-old child.
Civic and Holt4 also used the CES-D score of 16 in a survey
of 5303 mothers and revealed that 28% of them had
depression at a mean of 17 months after delivery and 20% at
36 months. Mayberry et al13 surveyed maternal depression
at four different times in the first 2 years postpartum and
found that the prevalence was around 17e23%. Wang et al9
used the same criterion in their research and found that the
prevalence of maternal depressive symptoms was 32.2% in
their samples. Surkan et al10 used the CES-D to survey the
maternal depression 9 months postpartum. In their design,
a CES-D score of less than 5 on the CES-D indicated non-
depressive symptoms, 5e9 indicated mild depressive
symptoms, and 10 or more indicated moderate to severe
symptoms. They found that 24% of mothers suffered from
mild depressive symptoms and 17% from moderate/severe
symptoms.10
Depression symptoms were more common among
mothers who were younger, low-income, low-education, or
single parents.13 Family functions have been reported as a
critical factor for the development and course of depres-
sion.3 Intense family conflicts or lack of family support can
increase the risk of depression.3,14 When a woman rears her
children, her family financial status, daily routines, leisure
activities, and own work are also affected.3,14e16
Mothers of preterm infants are considered at higher risk
of depressive symptoms in the neonatal period than thoseof full-term infants.17e22 However, the impact of the
duration of preterm status on the depressive symptoms of
mothers with preterm infants still remains unclear. One
study showed that depressive symptoms of mothers with
preterm infants did not differ from those with full-term
infants 6 months later.19
Singer et al21 reported a 3-year study of psychological
distress in mothers of very-low-birth-weight (<1500 g) in-
fants and full-term infants. The research revealed that
mothers of a preterm infant had more psychological stress
at 1 month, whereas the distress level did not differ after 3
years. Taiwanese postpartum mothers received help from
their mothers or mothers-in-law in provision of food,
household work, or care for infants during the 1-month
postpartum perioddthe practice of postpartum confine-
ment (“Tso-Yueh-Tzu”).23 Most Taiwanese mothers consid-
ered that Chinese traditional postpartum confinement was
very important for their physical health.24,25 However,
previous studies revealed that the prevalence of maternal
depression was not related to practices during the post-
partum confinement period.26 Because most previous
studies for postpartum confinement practices were per-
formed in the postpartum period, this study was designed
to identify a longitudinal impact of the practice on
mothers.
No study has compared the prevalence and associated
factors of depression symptoms in mothers with young
children in Taiwan, or compared depression symptoms of
mothers with preterm and full-term children. The present
study aimed to explore the following factors: (1) the
prevalence and associated factors of depression symptoms
in mothers of young children and (2) the effect of a preterm
infant on a mother’s depression symptoms.2. Methods2.1. Participants
This cross-sectional study recruited mothers of preterm
infants who had been discharged from the neonatal inten-
sive care unit of Chung Shan Medical University Hospital in
Taichung, Taiwan, between 2005 and 2009. Study enroll-
ment was between January 1, 2010 and June 30, 2011. The
inclusion criteria were as follows: (1) infants aged <37
weeks; (2) infants alive at the time of assessment; (3)
mothers having clear consciousness and being able to read
and write Chinese; and (4) mothers understanding the
introduction and questionnaire of the study. Exclusion
472 H.-P. Chang et alcriteria were as follows: (1) infants with a congenital dis-
ease or severe heart disease requiring surgery and (2)
mothers’ refusal to participate in the study. The research
assistant contacted the mothers of infants after the study
was approved by the Institutional Research Board of Chung
Shan Medical University Hospital. After the mothers agreed
to take part in the study, the research assistant met them
and explained the study in a face-to-face interview.
Mothers of preterm infants who had congenital malforma-
tions or intensive surgery were excluded. Mothers who
could not be contacted or refused to join the study were
also excluded. One hundred and two mothers of preterm
infants agreed to join the survey.
The comparison group of healthy full-term infants, born
between 2005 and 2009 at the well-baby clinics of Chung
Shan Medical University Hospital was enrolled between
January 1, 2010 and June 30, 2011. The inclusion criteria
were as follows: (1) infants born at >37 weeks; (2) infant
birth weight >2500g; (3) healthy infants discharged from
the hospital within 3 days after delivery; and (4) mothers
without a previous preterm birth. Exclusion criteria were
that infants had a congenital or a severe disease, or had
been admitted to the intensive care unit due to any reason.
2.2. Maternal depressive symptoms
The CES-D is a 20-item self-report scale designed to mea-
sure depressive symptomatology using a four-point (item
score ranges from 0 to 3, total score) response.27 The
Mandarin-Chinese version of CES-D was translated by Chien
and Cheng.28 Total scores, which are calculated by sum-
ming responses to the 20 items, can range from 0 to 60,
with high scores representing the presence and persistence
of symptoms. Individuals with a CES-D score of 16 were
found to be at risk of depression based on clinical assess-
ments for depression. The Cronbach of the CES-D was
0.76e0.89 when tested on Chinese postpartum mothers in
Taiwan.25,29
2.3. Personality characteristics
The Maudsley Personality Inventory is a 30-item self-
administered test that measures three personality traits:
the social desirability or “lie” score (L-score), neurotic-
stability score (N-score), and extroversioneintroversion
score (E-score).30 The Chinese Maudsley Personality In-
ventory has been proved to be a reliable and valid instru-
ment for use in both community and medical settings in
Taiwan.31 The internal consistency was high for neuroticism
(a Z 0.79) and extraversion (a Z 0.76).32 We did not
include the social desirability and extraversion subscales in
the analysis because of their low internal consistency
(a Z 0.32 and a Z 0.45, respectively).
2.4. Family support
Family Apgar Index: The five-item family Apgar test mea-
sures participants’ perceived family support in the domains
of adaptation, partnership, growth, affection, and
resolve.33 The four-point response scale reflects the fre-
quency that ranges from never to always. High total scoresindicate good perceived family function.34 Yang et al35
found that the Cronbach of the Family Apgar Index was
0.83, and the 2-week testeretest reliability was 0.68 in a
previous study on Taiwanese adolescents.36
In Taiwan, most women received and perceived high
levels of social support through the traditional postpartum
confinement practices. Therefore, in this study, we spe-
cifically asked the participants whether they accepted the
traditional Chinese rite of ‘‘Tso-Yueh-Tzu’’ (postpartum
confinement practices).
2.5. Social demography
Mothers answered several questions about their family
socio-demographic status, including the target infant’s sex,
child’s current age and rehospitalization time, maternal
age, marital status, education, employment, before-tax
household income, family structure, experience of post-
partum confinement practices, child number, use of in vitro
fertilization (IVF), experience of abortion, and mode of
delivery (vaginal delivery/cesarean section). Preterm in-
fants’ sex, gestational age, and birth weight, and whether
they are of multiple or single birth were also collected from
medical records.
2.6. Procedure
This study was conducted between January 1, 2010 and
June 30, 2011. Medical records and family communication
data of preterm infants were collected following the
Institutional Review Board approval of Chung Shan Medical
University Hospital. The mothers were invited by telephone
to participate in this study. Those who were interested in
enrolling in the study were approached by our well-trained
research assistant (a nurse with a master’s degree). The
research assistant described the purpose and procedures of
the study, and provided necessary information to the
eligible patients. After the mothers agreed to join the
study, they were assessed by a self-report questionnaire
with the help of the assistant. Mothers of full-term infants
were recruited from the well-baby clinics of Chung Shan
Medical University Hospital. Research assistants
approached mothers who were interested and provided
information about the study. Mothers agreeing to join the
study completed the self-report questionnaire with the
help of an assistant.
2.7. Statistical analysis
Data were analyzed using the statistical package SPSS 16.0
(SPSS Inc., Chicago, IL, USA). Continuous variables and
depression scale outcomes were analyzed by a t test. Cat-
egorical data of the two groups were analyzed by a Chi-
square test. First, the variables of mothers and infants in
both groups were analyzed. Second, the odds ratio and 95%
confidence interval (CI) of risk factors in the two groups and
in total participants were calculated. Finally, a logistic
regression model was used to calculate the crude odds
ratio, adjusted odds ratio (AOR), and their corresponding
95% CIs of depression in relation to the selected maternal
Depressive symptoms in mothers with infants or toddlers 473and child variables. Differences were considered statisti-
cally significant if p < 0.05.
3. Results
3.1. Sample characteristics
Characteristics of mothers and infants are given in Table 1.
A total of 213 mothers, 102 of preterm infants and 111 of
full-term infants, were enrolled. The mean age of mothers
of preterm infants was 34.3  4.5 years, more than theTable 1 Mother and child characteristics.
Characteristics Mothers of preterm
infants (n Z 102)
Maternal factors
Maternal age 34.3  4.5
Marital status
Married 101 (99)
Single 1 (1)
Education years
12 7 (6.9)
>12 95 (93.1)
Employment
Yes 55 (53.9)
No 47 (46.1)
Family income per year (NTD)
>600,000 52 (51.0)
600,000 50 (49.0)
Family structure
Nuclear family 55 (53.9)
Extended family 47 (46.1)
Postpartum confinement
Yes 95 (93.1)
No 7 (6.9)
Child number 1.9  0.9
IVF
Yes 35 (34.3)
No 67 (65.7)
Abortion 0.5  0.9
Mode of delivery
Vaginal 24 (23.5)
C/S 78 (76.5)
Current child’s age (postpartum duration)
6e24 mo 63 (61.8)
25e48 mo 39 (38.2)
Child factors
Gestational age (wk) 31.5  2.9
Birth weight (g) 1661.9  563.8
Sex of child
Male 50 (49.0)
Female 52 (51.0)
Multiple birth
Yes 36 (35.3)
No 66 (64.7)
Rehospitalization times 0.8  1.5
Data are presented as n (%) or mean  SD.
C/S Z cesarean section; IVF Z in vitro fertilization; NTD Z New Taimean age of 33.2  3.5 years of full-term mothers
(p < 0.046). The unemployment rate was higher among
mothers of preterm infants (47/102, 46.1%) than among
those of full-term infants (28/111, 25.2%; p < 0.002). A
higher number of mothers of preterm infants had IVF (35/
102, 34.3%) than those of full-term infants (2/111, 1.8%;
p < 0.001). The mothers of preterm infants had an average
of 0.5  0.9 times of abortion, whereas those of full-term
infants had 0.2  0.5 times (p < 0.001). A significant
number of mothers of preterm infants had cesarean sec-
tions (78/102, 76.5%) compared to fewer mothers of full-
term infants (26/111, 23.4%; p < 0.001).Mothers of full-term
infants (n Z 111)
p
33.2  3.5 0.046
108 (97.3)
3 (2.7) 0.355
4 (3.6)
107 (96.4) 0.359
83 (74.8)
28 (25.2) 0.002
51 (45.9)
60 (54.1) 0.494
69 (62.2)
42 (37.8) 0.223
106 (95.5)
5 (4.5) 0.557
1.6  0.6 0.001
2 (1.8)
109 (98.2) < 0.001
0.2  0.5 0.001
85 (76.6)
26 (23.4) < 0.001
66 (59.5)
45 (40.5) 0.780
38.7  2.9 < 0.001
3161  373.6 < 0.001
66 (59.5)
45 (40.5) 0.126
0 (0)
111 (100) < 0.001
0.8  0.6 0.538
wan Dollar.
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the mean gestation period of preterm infants was
31.5  2.9 weeks, whereas that of full-term infants was
38.7  2.9 weeks. The preterm infants had an average birth
weight of 1661.9  563.8 g, significantly less than the
average birth weight of full-term infants (3161  373.6 g;
p < 0.001). Thirty-six preterm infants were multiple-birth
infants, whereas all the full-term infants were single-birth
babies. No significant difference was observed in the
comparisons of maternal marital status, education level,
family income, family structure, experience of postpartum
confinement practices, current children’s age (post-partum
duration), children’s sex, or children’s rehospitalization.
3.2. Prevalence and associated factors of maternal
depressive symptoms in mothers of pre- or full-
term infants
The prevalence of depressive symptoms amongmothers with
preterm infants was 30.2% (19/63) during 6e24 months
postpartum and 28.2% (11/39) during 25e48 months post-
partum. Table 2 presents the risk factors of maternal
depressive symptoms in mothers of preterm infants. The
mothers of preterm infants who had maternal depressive
symptoms were more likely to have less family support
(6.8  4.3) than those without depressive symptoms
(11.4  3.5; p < 0.001). Depressive symptoms were more
common in mothers of preterm infants with a neurotic per-
sonality than thosewithout a neurotic personality (16.4 6.7
vs. 6.5  5.6; p < 0.001). No significant differences were
observed in the comparisons of maternal age, current chil-
dren’s age (postpartum duration), educational level,
employment, family income, family structure, experience of
postpartum confinement practices, IVF experience, experi-
ence of abortion, mode of delivery, number of children, or
children’s factors for the preterm infant’s mothers group.
The prevalence of depressive symptoms among mothers
with full-term infants was 22.7% (15/66) during 6e24
months postpartum and 31.1% (14/45) during 25e48 months
postpartum. Table 2 illustrates the risk factors of mothers
of full-term infants. Maternal depressive symptoms were
more prevalent in mothers with a poor family support than
in those with a better family support (8.9  4.2 vs.
10.7  2.9; p < 0.009). In addition, maternal depressive
symptoms were more prevalent in the presence of neurotic
personality than in the absence of neurotic personality
(14.7  7.0 vs. 6.7  5.8; p < 0.001). No significant dif-
ferences were found in the comparisons of maternal age,
current children’s age (postpartum duration), educational
level, employment, family income, family structure,
experience of postpartum confinement practices, IVF
experience, experience of abortion, mode of delivery,
number of children, or children’s factors for the full-term
infant’s mother group.
3.3. Associated factors and correlation analysis of
maternal depressive symptoms in total recruited
mothers
The prevalence of maternal depressive symptoms in the
total recruited mothers, mothers of preterm infants, andmothers of full-term infants was 27.7%, 29.4%, and 26.1%,
respectively. The risk factors of maternal depressive
symptoms in the total recruited mothers are shown in Table
3. The average age of the mothers with depressive and
nondepressive symptoms was around 33 years. More
depressive symptoms were seen in mothers with an
extended family (OR Z 2.02, 95% CI Z 1.09e3.70)
compared to those without an extended family. More
depressive symptoms were linked to lack of postpartum
confinement practices (OR Z 4.01, 95% CI Z 1.22e13.19)
and lower family support (ORZ 0.79, 95% CIZ 0.72e0.86).
Mothers with a neurotic personality tended to have higher
depressive symptoms (ORZ 1.24, 95% CIZ 1.16e1.31). No
significant differences were observed in the comparisons of
maternal age, postpartum duration, educational level,
employment, family income, IVF experience, experience of
abortion, mode of delivery, number of child, or child
factors.
3.4. Logistic regression of maternal depressive
symptoms
Table 4 presents the results of logistic regression of
maternal depressive symptoms. Variables that showed sig-
nificant differences in the t test and Chi-square test anal-
ysis of maternal depressive symptoms were enrolled in the
logistic regression. Besides, although a previous analysis
showed that the birth of preterm infants had no significant
influence on maternal depressive symptoms, preterm birth
was still enrolled in the logistical regression because we
wanted to survey its importance. As indicated in Table 4,
preterm birth (AOR Z 1.20, 95% CI Z 0.53e2.67) did not
affect maternal depressive symptoms significantly. By
contrast, extended family (AOR Z 2.49, 95%
CIZ 1.09e5.67), lack of postpartum confinement practices
(AOR Z 5.56, 95% CI Z 1.05e29.63), low family support
(AOR Z 0.82, 95% CI Z 0.73e0.92), and neurotic person-
ality (AOR Z 1.25, 95% CI Z 1.17e1.34) had strong effects
on maternal depressive symptoms.
4. Discussion
The present study showed that the prevalence of maternal
depressive symptoms was 27.6% in all mothers with young
children (6e48-months old), 29.4% in mothers with preterm
children, and 26.1% in mothers with full-term children. An
analysis of independent maternal depressive symptoms-
related factors revealed that extended family structure,
lack of postpartum confinement practices, low family
function, and neurotic personality were significantly asso-
ciated with maternal depressive symptoms.
Previous studies have reported a variety of maternal
depressive symptoms, This inconsistency of findings might
have resulted from several factors, including selection of
samples, selection of diagnostic instruments, cut-off points
of scales, and assessment timing.4e7 Mayberry et al13 sur-
veyed maternal depression at four different times in the
first 2 years postpartum and found the prevalence to be
around 17e23%. Hall8 used the CES-D 16 as a criterion to
assess maternal depression and reported depression in 49%
of mothers who had a 5- or 6-year-old child. Civic and Holt4
Table 2 Univariate analysis of depression in mothers of pre- and full-term infants (N Z 213).
Variable Mothers of preterm infants (n Z 102) Mothers of full-term infants (n Z 111)
Depression
(n Z 30)
No depression
(n Z 72)
OR 95% CI Depression
(n Z 29)
No depression
(n Z 82)
OR 95% CI
Maternal factors
Age (y) 34.4  4.5 34.2  4.5 1.01 0.92e1.11 33.1  4.24 33.2  3.2 0.94 0.88e1.12
Postpartum duration
6e24 mo 19 (63.3) 44 (61.1) 1.10 15 (51.7) 51 (62.2) 0.65
25e48 m 11 (36.7) 28 (38.9) 1.00 0.46e2.65 14 (48.3) 31 (37.8) 1.00 0.28e1.53
Education years
12 3 (10.0) 4 (5.6) 1.89 1 (3.4) 3 (3.7) 0.94
>12 27 (90.0) 68 (94.4) 1.00 0.39e9.01 28 (96.6) 79 (96.3) 1.00 0.09e9.42
Employment
No 13 (43.3) 34 (47.2) 1.00 9 (31) 19 (23.2) 1.00
Yes 17 (56.7) 38 (52.8) 1.17 0.49e2.76 20 (69) 63 (76.8) 0.67 0.26e1.17
Family income per year 0.51
>600,000 NTD 14 (46.7) 38 (52.8) 1.00 15 (51.7) 36 (43.9) 1.00
600,000 NTD 16 (53.3) 34 (47.2) 1.28 0.54e2.99 14 (48.3) 46 (56.1) 0.73 0.31e1.17
Family structure
Nuclear family 12 (40) 43 (59.7) 1.00 15 (51.7) 54 (65.9) 1.00
Extended family 18 (60) 29 (40.3) 2.22 0.93e5.30 14 (48.3) 28 (34.1) 1.80 0.76e4.25
Postpartum confinement
Yes 26 (86.7) 69 (95.8) 1.00 26 (89.7) 80 (97.6) 1.00
No 4 (13.3) 3 (4.2) 3.54 0.74e16.89 3 (10.3) 2 (2.4) 4.62 0.73e29.15
IVF
Yes 7 (23.3) 28 (38.9) 1.00 0 (0) 2 (2.4)
No 23 (76.7) 44 (61.1) 2.10 0.79e5.51 29 (100) 80 (97.6) d d
Abortion
Yes 3 (10) 16 (22.2) 1.00 8 (27.6) 24 (29.2) 1.00
No 27 (90) 56 (77.8) 2.57 0.69e9.59 21 (72.4) 58 (70.7) 1.09 0.42e2.79
Mode of delivery
Vaginal delivery 6 (20) 18 (25) 1.00 22 (75.9) 63 (76.8) 1.00
C/S 24 (80) 54 (75) 1.33 0.47e3.78 7 (24.1) 19 (23.2) 0.95 0.35e2.56
Family support score 6.8  4.3 11.4  3.5 0.75 0.65e0.85 8.9  4.2 10.7  2.9 0.84 0.74e0.96
Neurotic personality 16.4  6.7 6.5  5.6 1.27 1.16e1.39 14.7  7.0 6.7  5.8 1.21 1.11e1.31
Number of children 2.1  0.9 1.9  0.9 1.39 0.85e2.29 1.5  0.6 1.6  0.7 0.98 0.49e1.93
Child factors
Sex
Male 11 (36.7) 39 (54.2) 1.00 21 (72.4) 45 (54.9) 1.00
Female 19 (63.3) 33 (45.8) 2.01 0.55e1.85 8 (27.6) 37 (45.1) 0.46 0.18e1.17
Gestational age (wk) 31.8  3.2 31.4  2.9 1.05 0.91e1.22 38.7  1.0 38.7  1.2 0.99 0.69e1.44
Birth weight (g) 1751.3  654.8 1624.6  521.8 1.00 1.00e1.00 3113.1  382.7 3179.0  371.1 1.00 0.99e1.00
Multiple birth
Yes 8 (26.7) 28 (38.9) 1.00
No 22 (73.3) 44 (61.1) 1.75 0.69e4.47 d d d
Re-hospitalization
times
1.1  1.4 0.7  1.0 1.41 0.99e2.02 0.72  0.46 0.93  0.69 0.59 0.29e1.21
Data are presented as n (%) or mean  SD.
CI Z confidence interval; C/S Z cesarean section; IVF Z in vitro fertilization; NTD Z New Taiwan Dollar; OR Z odds ratio.
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found that 28% of them had depressive symptoms at a mean
of 17 months after delivery and 20% at 36 months. Wang
et al9 used the same criterion in their research and found
that the prevalence of maternal depressive symptoms was
32.2% in their samples. Surkan et al10 used the CES-D to
survey maternal depressive symptoms 9 months post-
partum. In their design, a CES-D score of less than 5indicated nondepressive symptoms, 5e9 indicated mild
depressive symptoms, and 10 or more indicated moderate
to severe symptoms. They found that 24% of mothers suf-
fered from mild depressive symptoms and 17% from mod-
erate/severe symptoms.10 In our study, the criterion for
depressive symptoms was set as CES-D 16. Our results
showed that the prevalence of maternal depressive symp-
toms in mothers of preterm infants, mothers of full-term
Table 3 Comparison of factors associated with depressive and nondepressive symptoms (N Z 213).
Variable Depression
(n Z 59)
No depression
(n Z 154)
OR 95% CI
Maternal factors
Age (y) 33.8  4.4 33.7  3.8 1.01 0.93e1.08
Postpartum duration
6e24 mo 34 (57.6) 95 (61.7) 1.00
25e48 mo 25 (42.4) 59 (38.3) 1.18 0.64e2.18
Education years
>12 55 (93.2) 147 (95.5) 1.00
12 4 (6.8) 7 (4.5) 1.53 0.43e5.42
Employment
Yes 37 (62.7) 101 (65.6) 1.00
No 22 (37.3) 53 (34.4) 1.13 0.61e2.11
Family income per year (NTD)
600,000 30 (50.8) 80 (51.9) 1.00
<600,000 29 (49.2) 74 (48.1) 1.05 0.57e1.91
Family structure
Nuclear family 27 (45.8) 97 (63.0) 1.00
Extended family 32 (54.2) 57 (37.0) 2.02 1.09e3.70
IVF
Yes 7 (11.9) 30 (19.5) 1.00
No 50 (88.1) 124 (80.5) 1.79 0.74e4.35
Abortion
Yes 11 (18.6) 40 (26.0) 1.00
No 48 (81.4) 114 (74.0) 1.53 0.73e3.23
Mode of delivery
Vaginal delivery 28 (47.5) 81 (52.6) 1.00
C/S 31 (52.5) 73 (47.4) 1.23 0.67e2.24
Postpartum confinement
Yes 52 (88.1) 149 (96.8) 1.00
No 7 (11.9) 5 (3.2) 4.01 1.22e13.19
Number of children 1.8  0.8 1.7  0.7 1.25 0.85e1.83
Family support score 7.8  4.3 11.1  3.2 0.79 0.72e0.86
Neurotic personality 15.6  6.9 6.6  5.7 1.24 1.16e1.31
Child factors
Preterm birth
No 29 (49.2) 82 (53.2) 1.00
Yes 30 (50.8) 72 (46.8) 1.18 0.65e2.15
Sex
Male 32 (54.2) 84 (54.5) 1.00
Female 27 (45.8) 70 (45.5) 1.01 0.55e1.85
Multiple birth
Yes 8 (13.6) 28 (18.2) 1.00
No 51 (86.4) 126 (81.8) 1.30 0.53e3.22
Birth weight (g)
<1500 11 (18.6) 29 (18.8) 1.00
1500 48 (81.4) 125 (81.2) 1.01 0.47e2.19
Re-hospitalization times 0.9  1.0 0.8  0.9 1.16 0.85e1.57
Data are presented as n (%) or mean  SD.
CI Z confidence interval; C/S Z cesarean section; IVF Z in vitro fertilization; NTD Z New Taiwan Dollar; OR Z odds ratio.
476 H.-P. Chang et alinfants, or all mothers was similar to the prevalence in
Western populations.2,4,9,29 Previous studies suggested that
maternal depression increased risks of emotional difficulty,
behavioral problems, and impaired growth in children.32e34
Because mothers of young children need to visit the well-
baby clinics frequently in Taiwan due to regular vaccineinjections, the pediatric health care providers were advo-
cated to use a test for maternal depressive symptoms for
early identification and intervention.32,35
Previous reports argued that maternal factors and so-
cioeconomic status were correlated with a high prevalence
of maternal depression.1,2,4,5,8,9,13 We examined the
Table 4 Logistic regression analyses of risk factors for depressive symptoms.
Variable Crude estimate Adjusted estimate
COR 95% CI p AOR 95% CI p
Preterm birth
No 1.00 1.00
Yes 1.18 0.65e2.15 0.593 1.20 0.53e2.67 0.667
Family structure
Nuclear family 1.00 1.00
Extended family 2.01 1.09e3.70 0.024 2.49 1.09e5.67 0.030
Postpartum confinement
Yes 1.00 1.00
No 4.01 1.22e13.19 0.022 5.56 1.05e29.63 0.044
Family support score 0.79 0.72e0.86 < 0.001 0.82 0.73e0.92 0.001
Neurotic personality 1.24 1.25e1.31 < 0.001 1.25 1.17e1.34 < 0.001
AOR Z adjusted odds ratio; CI Z confidence interval; COR Z crude odds ratio.
Depressive symptoms in mothers with infants or toddlers 477related factors of maternal depressive symptoms in
mothers of pre- and full-term infants, respectively. We
found that family function and neurotic personality were
associated with maternal depressive symptoms, which was
similar to the finding of previous studies.2,3,5,22,37,38
Low family support was found to be associated with
maternal depressive symptoms, and this finding was
consistent with that of previous studies.3,5,7,15,17 In our
study, low family support increased the risk of maternal
depressive symptoms in mothers of both pre- and full-term
infants. We also analyzed the effects of family structure
and found that an extended family structure was signifi-
cantly associated with maternal depressive symptoms. An
extended family consists of a married couple who lives with
at least two of their married sons and their conjugal units.
The complex family member’s relationships were more
likely to have conflicts.39 Conflicts between mothers-in-law
and daughters-in-law are frequent in traditional Taiwanese
society, especially when they live together. Zheng and Lin39
showed that a difficult relationship with their mothers-in-
law was a stressful life event among married women.
Conflicts reduce self-esteem and give rise to despair and
mental distress, which may lead to maternal depressive
symptoms.40 Previous studies suggested a higher correla-
tion between extended family structure and mental health
in Asian mothers.41 The clinical health professional should
consider the relevance of the family structure in relation to
the mental health of mothers.
The traditional Chinese postpartum confinement re-
quires women to rest at home and consume Chinese herbal
tonics for physical health for 1 month after giving birth to a
child.23 If Taiwanese women cannot stay at home to accept
postpartum confinement, they usually stay in postpartum
nursing centers to take care of their newborn babies and
perform the traditional Chinese ritual of “Tso-Yueh-Tzu”.42
This study found that 201 participants (94.4%) underwent
postpartum confinement in the 1st postpartum month and
those in receipt of postpartum confinement reported fewer
depressive symptoms. Logistic regression analysis showed
that mothers without postpartum confinement were five
times more likely to have maternal depressive symptoms
than those with postpartum confinement practices, evenafter 6e48 months. Chinese traditional cultural postpartum
confinement practices were associated with better social
support and a slightly lower risk of postnatal depression for
Taiwanese women.24,25,42 Previous studies showed that a
number of postpartum confinement practices had effects
on postpartum depression, but the results are inconsistent.
Wong and Fisher26 conducted a systematic literature review
to examine systematically the evidence of the relationship
between postpartum confinement practices and post-
partum depression in Chinese cultures. They concluded
that the Chinese traditional postpartum confinement
cannot be presumed to be available to, or effective for, all
Chinese women.26 Heh et al40 indicated that during the
postpartum confinement period, women receiving satis-
factory support from their families can be protected from
the risk of postnatal depression. Physical improvement and
mental health during the postpartum confinement were not
well investigated, which shows the need to investigate
long-term effects of postpartum confinement practices on
physical and mental health.
The findings of this study are subject to certain limi-
tations. First, the cross-sectional survey had no informa-
tion about changes in depression symptoms over time or
about the persistence of such symptoms. Second, the
questionnaire surveyed only whether the mothers per-
formed “postpartum confinement practices”. Recall bias
can emerge because mothers with depression may attri-
bute their symptoms to inadequate postpartum confine-
ment practices. The various periods between delivery and
study time among mothers may diminish the effect of a
preterm delivery on mothers’ depression, especially for
those with longer periods. Finally, we enrolled mothers
with preterm infants, but they may deliver other full-term
infants thereafter. Therefore, the bias might lead to the
ambiguity of differences between case and control
groups.
In conclusion, the present study found a high frequency
of maternal depressive symptoms in mothers with young
children, and most of the associated factors were related
to family problems. This suggests the need to screen
mothers’ depressive symptoms and provide family-oriented
support to mothers of young children in Taiwan.
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